U.S. Patent Jan. 21, 2003 Sheet 1 of 5 



US 6,510,381 B2 



100 



LED Status Display 



60 



Processor 

7v 



70 



it 



EEPROM 



80 



RS-232 
Drivers 



90 



Sensory input 



I 120 \ 
117 115 



20 



140 



J 



/ 



Power Supply 
150 




Fig. 1 



U.S. Patent Jan. 21, 2003 Sheet 2 of 5 US 6,510,381 B2 




Fig. 2 



U.S. Patent Jan. 21, 2003 Sheet 3 of 5 US 6,510,381 B2 



335 

1 



Transmit Current 
Setup 
Parameters 




Reload Setup 
Parameters 




I 



Set FFLAG = 0 

i 



Dial Wireless System 



J 



Processor 60 Receives 
Data from GPS 40 



Receive & 
Transmit 
Data 



No / Time/Distance^ 
Parameter 
Satisfied 
? 

370 



310 



305 



Power Up Unit S 



Initialize Processors 



Check Presence and 
Functionality of 
Hardware 



Load Set Up 
Parameters 




Dial Wireless System 



i 



Set FFLAG = 1 



Store Data In EEPROM 



330 
350 



L 



Read Data from EEPROM 



- | Transmit Data ~[ ^ 



i 



360 



Transmit Stored Data 
and Current Data 



Set FFLAG = 0 



Fig. 3 



U.S. Patent Jan. 21, 2003 Sheet 4 of 5 



US 6,510,381 B2 



Power Up 
Unit (5) 



initialization 
and Hardware 
Check Process 



Load Setup 
Parameters from 
EEPROMfJO) 



Check for 
Stored Positions 
in EEPROM (70) 



Read and 
Process GPS 
Data (40) 




Yes 



No\ 

'Phone** 
^Available anc 
sip Coverage 
? 

Yes^ 



Establish 

Phone 
Connection 



Read & Process 
Data from 
Phone (110) 



y Server \y e s 
{^Message from 
Phone 
? 

No 



Store GPS 
Position 



Close 
Phone 
Connection 




Send GPS 
Position 



Load New 
Configur- 
ation 



Send 
Configur- 
ation 



Fig. 4 



U.S. Patent Jan.21,2003 Sheet 5 of 5 US 6,510,381 B2 



iMpdule 



LED Status 
Outputs 


f 


1 



24 MHz 
Microprocessor 
8-Bit RISC 
Architecture 



E2PROM 
Stores 
Configuration 
and GPS 
Positions 



RS-232 
Drivers 
4 Outputs 
4 Inputs 



7\ 



Bluetooth 
Chipset with 
Built-in Antenna 



Sense Input 



12-Channel 
GPS Receiver 
(GPS Module) 





Wireless Link 








Bluetooth 




Enabled 




Wireless Phone 




or Modem 



■ From Vehicle 



Fig. 5 



